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Optimation of Ultrasonic Extraction of Triterpenoid from the Root of
Actinidia eriantha by Response Surface Analysis
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Abstract: The objective of this study was to optimize the ultrasonic-assisted extraction of total triterpenoid from the root
of Actinidia eriantha. Four factors,namely ethanol concentration,ratio of solvent to material , ultrasonic power and extrac-
tion time, were selected for the method optimization. Based on single factor experiments,the conditions of ultrasonic-as-
sisted extraction for total triterpenoid from the root of A. eriantha was optimized through response surface analysis (RSA)
with four factors and three levels. The optimal extraction conditions were obtained as follows:72% as ethanol concentra-
tion, 1:20 g/ml as material-liquid ratio , 400 W as ultrasonic power,45 min as extraction time. Under these conditions,
the extraction yield of triterpenoid was determined to be 12. 65 mg/g in the confirmatory experiment,which was close to
the theoretical value. Hence, the ultrasonic extraction of triterpenoid extracted from the root of A. eriantha was successful-
ly optimized by RSA.
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. Table 1  Factors and levels of RSA
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Effect of material-solvent ratio (A) ,ethanol concentration (B) ,ultrasonic power (C) and extraction time (D) on extraction
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Actual Value Predicted value
1 1 0 1 0 11.154 11.511
2 0 1 0 1 10.904 11.016
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3 0 -1 1 0 9.091 9.59%4
4 1 0 0 -1 11.554 11.727
5 0 0 -1 1 11.507 11.261
6 0 0 0 0 10.302 11.369
7 0 0 0 0 11.787 11.369
8 1 1 0 0 12.615 12. 196
9 0 1 0 1 12.639 12.728
10 0 0 1 -1 10.43 10. 159
11 0 0 1 1 12.46 11.956
12 -1 0 -1 0 7.743 8. 005
13 1 0 0 1 12.55 12.809
14 -1 0 1 0 9.381 9.077
15 0 1 1 0 10.17 10.955
16 -1 0 0 -1 8.574 8.779
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26 1 0 1 0 11.142 10.933
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28 0 1 0 -1 11.043 10.985
29 0 0 -1 -1 10.374 10. 361
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Table 3 AVONA of extraction of triterpenoid from A. eriantha

Source Sum of squares df Mean square F Vaule lfr (}Vf:‘;
A 21.563 1 21.563 50.296 < 0.0001
B 5.207 1 5.207 12. 146 0.0036
C 0.182 1 0.182 0.425 0.5252
D 5.455 1 5.455 12.725 0.0031

AB 0.011 1 0.011 0.025 0.8755
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Residual 6.002 10 0.429
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Pure error 3.720 28 0.930
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Fig. 2 Response surface plot and contour plot showing the effect of A and B on extraction yield of triterpenoid
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Fig. 3 Response surface plot and contour plot showing the effect of A and C on extraction yield of triterpenoid
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Fig. 4 Response surface plot and contour plot showing the effect of A and D on extraction yield of triterpenoid
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Fig. 5 Response surface plot and contour plot showing the effect of B and C on extraction yield of triterpenoid
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Fig. 6 Response surface plot and contour plot showing the effect of B and D on extraction yield of triterpenoid
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